ated. The signs produced were extremely diverse and included change of temperament (tumour in forebrain), blindness, fits, loss of consciousness, depression, wasting, paralysis and torticollis. In most cases the signs were of sudden onset, and rapidly became so serious that a second opinion was sought. In only one case were tumours found elsewhere in the body. The most characteristic feature of the EEG in these cases was high voltage slow waves, with a frequency of 2-3 c/s and a voltage of up to 400 lV. Similar slow waves were very rarely seen in the EEGs of conscious dogs without space-occupying lesions. Occasionally the slow waves seen in these EEGs had low voltage activity of normal frequency superimr,posed. If the slow waves were not continuous, there was often marked 18 c/s activity in between the slow wave runs; this 18 c/s activity is about half the normal dominant frequency of EEGs of dogs as we record them. Encephalitis or meningitis was the only significant finding in 20 of the 51 cases; the age of onset varied from 3 months to 14 years with a preponderance of animals under the age of 7 years. The great majority of the dogs, and the one cat, were brought in because of abnormalities of gait or posture ranging from quadriplegia to slight torticollis. A few dogs had seizures, but in contrast to those dogs believed to have primary epilepsy, these seizures rapidly became much more frequent and long-lasting. Blindness, chorea, polydipsia and polyuria, and coma also occurred in this group. The time between the onset of signs and the request for euthanasia varied from a few days to six months. The most common finding in the EEG was that of frequent intermittent runs of very low voltage activity lasting a few seconds, the intervening record being virtually normal. In dogs under the age of 6 months, and in cases where the pathologist classed the encephalitis as severe, high voltage slow waves were sometimes prominent, and these EEGs were not always easy to distinguish from those of dogs with space-occupying lesions.
The only other post-mortem finding which occurred often enough to be considered in a class by itself was that of internal hydrocephalus. In 5 of the 51 cases this was the only significant finding, and in a sixth it was believed to be present. Three of these dogs were under 6 months old and had had various abnormalities since weaning; it seems fairly certain that the hydrocephalus was primary and congenital in these animals. In one of the other dogs, aged 9 years, it was thought to be secondary to inflammation obstructing drainage of cerebrospinal fluid in the region of the third ventricle. The signs were varied and included fits, torticollis, paresis, glaucoma, hippus, blindness and coma.
EEGs of these cases proved to have a striking common abnormalityhigh voltage waves of a frequency of 6-12 c/s. The voltage was sometimes as high as 300 ,uV and the waves were always rhythmic. The amount of the record occupied by this rhythm varied considerably, but appeared to be roughly proportional to the severity of the condition; it was normally recorded from the transparietal lead.
It is believed that much useful information could be derived from discussions between clinicians and research workers in this field in human and veterinary medicine. In order to study the effects of cerebral ischaemia on the functional activity of the brain, it is essential to have available an animal preparation in which such ischimia can be produced conveniently in the unanaesthetized subject.
Recent investigations of the anatomy and physiology of the cephalic circulation in sheep and goats, which possess an almost identical cephalic vasculature, have revealed that these species, because of the peculiar nature of their cephalic circulation, may be particularly suitable for studies on the effects of cerebral ischiemia. In these aniimals almost the entire brain is supplied with blood from the common carotid arteries (Andersson & Baldwin & Bell 1963a). In contrast with most other species, the vertebral arteries do not unite to form a basilar artery in which blood flows anteriorly to supply the posterior portion of the circle of Willis; instead they terminate at the level of the atlas vertebra and anastomose with the common carotid arteries via the occipitovertebral anastomoses (Fig 1) . Vertebral blood in these animals supplies only the cervical spinal cord and does not extend further forward than the posterior medullary region. The vertebral arteries have only tenuous connexions with the basilar artery and its continuation, the small ventral spinal artery. Because of the unusual arrangement of their cephalic blood supply, it has proved possible to prepare goats surgically, so that severe cerebral ischoemia can be produced in the unanesthetized animal (Baldwin et al. 1963 ).
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Goats have been prepared surgically in the following manner at four separate operations. At the first two operations, each common carotid artery was exteriorized as a carotid loop and after this the animals were provided with cortical electrodes, for the recording of EEG. The electrodes consisted of stainless steel self-tapping screws i in. long, with rounded heads, and they were securely screwed into the skull over the frontal, parietal and occipital regions of the cerebral cortex. All electrodes were connected to the receptacle portion of a 15 pin connector which was firmly attached to the skull by means of dental cement. The goats tolerated the implants well. EEG records were taken on a Grass polygraph.
After some three or four weeks, the carotid loops became soft and pliable, and when this had taken place the subjects were ready for their final operationthe bilateral ligation of the occipitovertebral anastomosis. In addition, the thyrolaryngeal artery was ligated bilaterally in case it provided an anastomotic route for blood to reach the cephalic region. These ligations ensure that the only possible route of cerebral blood supply is by way of the carotid arteries and these may be occluded by rapid inflation of pneumatic cuffs placed around them.
The following series of experimental procedures were carried out on goats and the EEG changes and behavioural effects were noted:
(1) Occlusion of one or both carotid loops in animals in which both occipitovertebral anasto-BILATERAL LIGATION OF OCCIPITOVERTEBRAL ANASTOMOSIS AND BILATERAL CAROTID LOOPS CLAMP CAROTIDS FALLS ' " UNCLAMP CAROTIDS 5OVP sec Fig 2 Illustrates the effects of clamping both common carotid arteries in unanasthetized animals in which the occipitovertebral anastomosis has been bilaterally ligated moses were intact, produced no change in the EEG or in behaviour. Thus sufficient blood can flow from the vertebral arteries, via the occipitovertebral anastomosis, to the circle of Willis, to maintain normal brain function. This result corroborates those obtained by Linzell & Waites (1957) using sheep and goats prepared with carotid loops although it differs from results obtained in sheep with carotid loops by Baldwin & Bell (1963b) , in which the animals displayed ataxia and large amplitude low frequency activity appeared in the EEG. Possibly there is considerable variation in the efficiency of the occipitovertebral anastomosis in individual sheep.
(2) Occlusion of one carotid loop in subjects in which the occipitovertebral anastomoses were bilaterally ligated produced no detectable change in EEG or behaviour. If, with one loop occluded, the other loop was gradually compressed, a stage could be reached in which intermittent periods of large amplitude low frequency activity appeared in the EEG and, during such activity, the animals became ataxic.
(3) Occlusion of both carotid loops for a period of 1 minute, in animals with the occipitovertebral anastomosis bilaterally ligated, produced the following effects (see Fig 2) : About 8 to 10 seconds from the moment of clamping, large amplitude low frequency activity appeared in the EEG record and the animal collapsed. The activity gradually decreased in amplitude until, after 25 to 45 seconds, the EEG became flattened. Following release of the occlusion, large amplitude low frequency activity appeared within 1 to 5 seconds and the EEG usually returned to normal within 1 minute. Shortly after collapse of the animal, a condition resembling decerebrate rigidity developed, with arching of the neck, extension of the limbs and, frequently, vocalization. During the isoelectric period, the subjects frequently displayed a flaccid paralysis and often the palpebral reflex was lost. Long periods of apncea rarely developed, but respiration frequently became laboured. In some subjects ECG records were made of the heart action and irregularity of rhythm and bradycardia were observed during the ischaemic period. Following release of the carotid loops, animals usually stood up spontaneously in 3 to 5 minutes.
It must be emphasized that this technique does not ensure total cerebral ischmmia. The cervical spinal cord and posterior medullary region are normally supplied with vertebral blood via the ventral spinal artery. During cerebral ischvmia, systemic hypertension has been demonstrated in sheep (Baldwin & Bell 1963c ) and this increases the possibility of a small retrograde flow from the ventral spinal artery into the basilar artery and thus to the circle of Willis. However, ischemia severe enough to cause unconsciousness and flattening of the EEG record provides a useful technique in the investigation of many neurophysiological problems.
